This paper explores corporate roles in regard to climate change adaptation, focusing on potential roles that firms can play in coping with climate change impacts as well as effecting more substantial adjustments, which will eventually lead to improved adaptive capacity of businesses and surrounding communities alike. Businesses strategies for climate change adaptation are for this paper focused on water resources management. Water resources are not only crucial for fulfilling environmental, social and economic functions, but also highly susceptible to climate change impacts.
Introduction
So far, most research concerning the role of business vis-à-vis climate change has been targeting the issue of mitigation, i.e. the reduction of climate-relevant emissions and related strategic considerations (Kolk and Pinkse 2008; Eberlein and Matten 2009; Pinkse and Kolk 2010) . This paper aims to take a different perspective by focussing on the aspect of strategies and measures that assist with adapting to climate-induced environmental changes and thus contribute to literature debating the intricacies of climate change adaptation from a governance (Dietz, Ostrom et al. 2003) as well as business management perspective (Berkhout, Hertin et al. 2006; Winn, Kirchgeorg et al. 2010) .
Furthermore the paper seeks to inform current international debates and negotiations in the context of the UNFCCC and potential follow-up agreements to the Kyoto Protocol, where adaptation is considered as an increasingly important element of the overall global response to climate change, which urgently needs to be considered alongside mitigation measures (see outcome documents of the Conference of Parties COP 17, Durban). The so-called Nairobi Work Programme is specifically designed to help identify sound scientific, technical and socioeconomic approaches for adaptation (UNFCCC 2011) . Business' relevance in realizing mitigation agendas is well documented and understood, however adaptation is often seen as a task for governments and NGOs.
Vulnerabilities due to climate change impacts are increasingly threatening livelihoods and production bases alike. Impacts are likely to be most severe in developing countries and emerging economies, which at the same time feature weakly developed governmental institutions (Boko, I. Niang et al. 2007 ). Especially in those cases it becomes evident that climate change adaptation is an equally encompassing task -calling business to action along with the state and other actors. Consequently, the paper is based on the premise that environmental change occurring in the wake of global warming affects businesses, the communities and contexts where they operate alike, thus potentially prompting business to take on responsibilities not only for impacts affecting their own operations, but also surrounding and interlinked communities as well (Pegram, Orr et al. 2009 ). At the same time, it needs to be acknowledged that firms become active because of very different drivers and motivations, depending on factors such as the degree of expected climate change related damage, but also prevailing norms and regulations.
Against this backdrop, this paper specifically addresses the following research questions:
-What are manifestations of business' adaptation efforts in different governance contexts and what interactions take place in designing adaptation solutions?
-What specific drivers/motivations lead to certain business adaptation efforts?
The research thus leads to a better understanding of potential business contributions to climate change adaptation, ranging from mere coping measures to more encompassing and transformative approaches (Hamann, Börzel et al. 2012) . It places specific emphasis on the exchanges and interactions between firms and other state as well as non-state actors, thus covering not only firm-internal adaptation measures, but also those company-driven activities that also have strong implications for surrounding communities and are potentially targeted at improving overall adaptive capacity. While a full assessment of potential effects on adaptive capacity of communities and firms is beyond the scope of this paper, indicative evidence will be provided where available in the cases investigated.
Adaptation to climate change can take place in many different sectors, forms and ways. In order to limit the complexity of this theme, this paper will specifically focus on issues related to climate change adaptation in the water sector. Water resources management is considered to play a pivotal role in adaptation, as water resources and related services are likely to be affected by climate-related impacts to a substantial degree (UN Water 2010).
Water-related impacts of climate change occur due to the changes in water quantity and quality, which arise due to changes in precipitation in terms of frequency, intensity and distribution. Longer dry periods are likely to reduce groundwater recharge, lower minimum flows in rivers and thus also affect water availability, agriculture, drinking water supply, manufacturing and energy production (Hoff 2011) . A further aspect is the higher frequency of extreme weather events, such as extreme flooding, threatening livelihoods, but also production assets (UN Water 2010).
Water resources are in most countries subject to complex governance systems, which are often traditionally dominated by the state (Rogers and Hall 2003; Tropp 2007) . Managing water resources under climate change conditions, which might lead to different allocation patterns in order to meet the needs of all stakeholders, can however supposedly not be addressed by the state alone. Rather the involvement on non-state actors is considered a prerequisite for adaptive water management under climate-change related uncertainties.
Against this background the paper intends to look at the potential contributions business can make to fostering the adaptive capacity of water management systems (and thus increase overall resilience vis-à-vis climate change impacts) in areas where they operate and beyond.
The policy-setting in terms of water and climate change governance is likely to be decisive in determining the type and mode of companies' involvement. It is therefore helpful to consider firm strategies vis-à-vis climate change adaptation in two very different policy settings from a governance perspective. The first setting is provided in South Africa, an emerging economy, with a quite well-developed legislative framework with regard to water and environmental issues, but vested with weak capacities in terms of implementing (environmental legislation) and weaknesses in terms of sanctioning firms' malpractice. For this reason and the purpose of this investigation South Africa is considered an area of limited statehood (Risse and Lehmkuhl 2005) .
Germany, the second case study country, on the other hand, is a country with consolidated statehood, with modern environmental legislation (which is for the most part aligned with EU legislation) as well as a relatively good track record in terms of effecting firm compliance with environment and climate change related legislation. Eberlein and Matten (2009) show for the field of climate change mitigation that Germany has reached a high level of quality and "sophistication" in terms of the regulative measures issued as well as records good compliance among firms with these regulations.
Based on this research, we would thus expect to find more advanced and far reaching firm reactions and strategies to climate change also in terms of adaptation in Germany, while in South Africa, there would be the expectation to detect some activity in terms of adaptive action, albeit to a more limited degree.
These initial assumptions serve as a starting point for recording and mapping business contributions to climate change adaptation and related modes of interaction in South Africa and Germany. In a second step, we look at these two case studies to explore the explanatory power of the degree of statehood for predicting firm behavior and compare it to other potential motivations.
Thus, the methodological approach to this problem is twofold; in the first place I draw on existing theories (cf. Hamann et al., 2012) to derive a framework for representing business' role in climate change adaptation and potential motivations. Second, following a methodological approach proposed among others by Eisenhardt (1989) and George and Bennett (2005) I make use of two case studies to arrive at a more comprehensive picture of the interactions and relationships proposed by literature.
In order to develop case studies, several interviews were conducted during a two-week interview-phase in South Africa in September 2011. These research results were compared and contrasted with initial research conducted in South Africa in 2008. Information about the German situation was collected through several expert interviews as well as literature research conducted in January 2012.
The interviewees were selected in order to represent a broad range of actors, from businesses, government at different levels as well non-governmental stakeholders and independent experts and advisors. In terms of the industry sectors investigated, the aim was to primarily look at a range of non-water businesses (i.e. no water utilities), which however have a considerable impact on water resources, display a certain dependency on the resource and thus also a certain potential to influence water policy. These would be water-intensive businesses such as mining, food and beverage, textile as well as other manufacturing sectors.
In the following sections, the framework for assessing firms' contribution to climate change adaptation, modes of interaction as well as drivers and motivations in various governance contexts is introduced. The empirical part outlines and summarizes findings on corporate climate change adaptation strategies from South Africa and Germany and discusses the respective drivers and motivations. In the final section, I derive recommendations for the further involvement of business in future climate change adaptation efforts in both countries.
Initial Assumptions and Framework of Research

Firm Contributions
In crafting a reference for mapping firm activities with regards to climate change adaptation, I define adaptation as [stepwise, gradual] adjustments made to the changed environmental circumstances that take place naturally within biological systems and with some deliberation or intent in social systems (Adger 2009 ). Adaptation-related activities might not necessarily be limited to address the immediate effects of changing climate, but might affect a broad range of related sectors. This nexus aspect is also very much present in the context of water governance (Hoff 2011) . A defining characteristic of any adaptation is the inherent uncertainty, which in the first place relates to the unpredictability of the natural system, its long and short-term changes (Brugnach, Dewulf et al. 2007) , influencing the choice of potential adaptation strategies.
Furthermore, actors are faced with some degree of uncertainty as to the effect and potential impacts of measures taken in the short and in the long term (Berkhout, Hertin et al. 2006) . These inherent uncertainties necessitate a stepwise procedure, which is best addressed by a learningbased approach. This ability to learn, adjust and innovate continually in response to present and future (climatic) changes in order to mitigate the damage or to exploit beneficial opportunities, is considered the key trait of the adaptive capacity of natural or human systems (IPCC 2007) .
Following (Moser and Ekstrom 2010) (as suggested by Hamann et al., 2012) firms' activities with regards to climate change adaptation can broadly be structured into three categories, coping, more substantial adjustments and more fundamental transformation. While lines between these categories are drawn rather tentatively and different motivations might be combined, connected or building on each other; it appears useful to differentiate between concrete measures that aid in increasing the short-term resilience of companies to climate change, those that provide the foundation to more substantial adjustments also in the long-term and those approaches that have direct or indirect effects for increasing the resilience and preparedness of firms and communities alike through facilitating a more broad-based transformation.
These activities can once again occur at different levels, either within the direct sphere of influence of a firm (internally), along a firm's supply chain or beyond the supply chain in the narrower or wider community a firm operates in. This could be a local municipality, the regional or national context. Accordingly, the first set of activities would include concrete measures at the firm, supply chain or the community-level that increase the respective ability to better manage scarce water resources and thus increase overall resilience (Folke, Carpenter et al. 2002) . Possible activities comprise the development of processes and technologies that assist in reducing water usage during production processes as well as product use. A strongly emerging factor in this context is the so-called water footprint of a product, which represents to overall water used to manufacture a product and also takes into consideration potential climate change impacts (Hoekstra and Hung 2002) . This points to the relevance of introducing water-efficiency considerations to companies up-and down-stream the supply chain.
Other concrete measures, which have impacts beyond the company fence refer to the development of water infrastructure, which aids in transporting and/or storing water thus balancing potential impacts of climate change effects, such as increased water scarcity and/or the impact of flooding. An important aspect in this regard is the implementation of so-called noregret measures, i.e. cost-efficient best practices, which complement more far-reaching measures in a step-wise approach. Equally, the use of insurances can increase preparedness for the case damages are incurred due to climate-related events.
The second set of activities relates to more management oriented issues that in the first place contribute to increasing the knowledge about the current status and the potential behaviour of ecological systems under climate stress, the resulting repercussions for business and other stakeholders (Dietz, Ostrom et al. 2003) . This includes the whole range of monitoring activities, the build-up and maintenance of databases, reflecting the current status of the systems as well as potential changes. Forecasting, modelling and scenario-building are other potential activities in this regard, that assist in improving the understanding of potentially highly complex systems and to gauge development trajectories under different climate change scenarios. Furthermore, the development and implementation of water management plans, detailing the use and allocation of water resources from a long term perspective constitute a further important measure. Water resources planning integrates results from modelling and scenario exercises and also takes into consideration inputs from different types of stakeholders. Again, these activities take place at different levels and firms may choose to become involved in activities that relate to their supply chain and the wider community by supporting large-scale monitoring efforts as well as planning processes through their expertise.
Beyond these activities, which are directly related to increasing resilience, firms might also get involved more generally in shaping and constituting political processes, which are targeted at supporting overall adaptive strategies of communities. Examples are stakeholder platforms and other processes for broad-based decision-making and joint planning. This category also comprises the financing of adaptive measures and the strengthening of those institutions managing transition processes (Ostrom 2005) .
Finally, climate change adaptation and resilience is directly related to behaviour changes. Instilling the necessity for flexibility and the probabilities related to climate change is an important measure in supporting preparedness. This can be achieved through training, education, awareness-raising as well as capacity development at the company level, as well as beyond.
Firms might engage in any of the above-mentioned activities, which bear a high likelihood of increasing resilience, reduce vulnerability and thus help firms and communities get prepared for climate change adaptation. This can be complemented by a framework derived from the governance literature, which more explicitly focuses on the interactions between firms and the state and other role-players in the governance system (Hamann, Börzel et al. 2012 ).
The involvement of industry in public regulation takes place through regular and formalised stakeholder consultations at the national, provincial and local level. In such a framework companies may provide their expertise as regards technical procedures. At the stage of implementation, companies may foster public regulation by capacity-building, i.e. by providing public actors with additional information, expertise and money to apply and enforce public regulation. Public-private co-regulation refers to situations in which business is involved in the public policy making and implementation process as an equal partner. Business is not only consulted by public actors but engages in negotiating policies in a formalised framework or engages in public-private partnerships. Three possible actor constellations of public-private coregulation are distinguished: bi-partite co-regulation by public and industry actors, tripartite negotiation systems which involve public actors, industry and labour, and multi-stakeholder arrangements composed of public, industry and not-for profit actors (NGOs, Community-based Organisations [CBOs] and trade unions). Forms of collective regulation without public involvement are referred to as private self-regulation. Companies may cooperate with NGOs or CBOs (non-state stakeholder involvement), engage in horizontal self-regulation via a business association or seek to regulate other businesses vertically along the value chain.
Potential Motivations and Drivers
Turning to potential motivations for respective firm behavior, several drivers have been described in the management literature that emphasize the relevance of efficiency gains to be expected due to proactive firm behavior with regards to environmental issues (Porter and Linde 1995; Porter and Kramer 2002) , but also highlight the role of institutional factors (Hoffman 1997) . Following the argumentation of Hamann et al (2012) , these two categories are likely to be mutually dependent and closely interlinked, also with regards to firm strategies in climate change adaptation.
First, the strength and rigor of regulation is of importance. For example, Eberlein and Matten (2009) showed for the case of climate change mitigation that regulatory strength matters in determining firm behavior. Strict, coercive regulation has driven companies to comply with climate protection laws and triggered innovations, while weak regulation and lax enforcement has resulted in slack response on the corporate side, as there was no incentive for firms to secure competitive advantages through compliance.
While this concept is to some extent transferable to climate change adaptation policies and firm behavior, two potential limitations apply. On the one hand, adaptation is difficult to regulate as it affects many different sectors; on the other hand firms are faced with multiple applicable regulations, which might be related to and relevant for climate change adaptation. This however means that it is difficult to relate firm strategies back to one specific regulatory driver. For this reason, other motivations often weigh in more significantly.
But also the absence of regulation that provides for a stable operating environment and limits related uncertainties constitutes a potentially important driver for business. This shadow of anarchy (Mayntz and Scharpf 1995) is a situation typically encountered in areas of limited statehood (Börzel 2007 ). An example would be capacities vested in national governments, but also local municipalities for dealing with climate change impacts. The ability or rather inability of the state to provide for appropriate institutional contexts not only determines, whether firms become active in the first place, but also which actors they to cooperate with in addressing regulatory gaps.
Under conditions of weak regulatory capacity, firms often become active if their access to common pool resources is threatened. Given the dependency of some industry on scarce common pool resources, such as water, which are affected by climate change (WBCSD 2009) , in the first instance firms might choose to address potential shortcomings through taking individual measures at the production site or along their supply chain, such as efficiency improvements, but also measures targeted at increasing preparedness for actual or expected extreme weather events (Linnenluecke and Griffiths 2010) . Secondly, firms might decide to collaborate with government at different levels as well as other stakeholders, e.g. industry peers and/or civil society in order to manage complex tasks, such as for example water-related challenges.
It is to be expected that a firm's relative actual or potential exposure to the impacts of climate change will significantly determine the intensity of involvement with activities targeted at improving adaptive capacity. A second decisive factor is the comparative capability vested in a firm for identifying problems and for making available respective resources to implement solutions (Sharma and Vredenburg 1998) . In this case, competitive motives might be enhanced by institutional drivers in that companies seek to emulate strategies of successful industry peers, in order to mitigate potentially inherent uncertainties (Potoski and Prakash 2005) .
Other institutional factors also play a role in driving firm behavior with regards to climate change adaptation. Global corporate governance initiatives, such as the UN Global Compact have shown that firms are likely to be susceptible to international and national discourses and norms that emerge in the context of climate change mitigation and adaptation. A recent indication is the large (international) business interest in convening "Business Days" at UNFCCC negotiations and Conference of Party meetings 1 to showcase activities and negotiate joint strategies in this regard, thus building up a catalogue of agreed norms around climate change mitigation and adaptation. Certainly, reputational concerns are important in this regard as well. Often large multi-nationals, representing industries seen as main contributors to climate-relevant emissions, are among the most active in these settings.
Especially, with regards to climate change adaption, pressure might also derive from local neighboring communities, which are equally affected by climate change phenomena and directly compete with business for scarce resources (Pegram, Orr et al. 2009 ). In many cases, firms can no longer afford to ignore community interests; at the same time climate change often affects a range of different actors, thus creating co-dependencies.
In the following sections I will briefly outline the current policy environment with regards to climate change and specifically adaptation in South Africa and Germany and then proceed to map firm contributions to climate change adaptation with a specific focus on the water sector in both countries.
Climate Change and Water: Administrative Frameworks in South Africa and Germany
South Africa and Germany are faced with considerably different challenges as regards climate change adaptation. They furthermore display fundamentally different approaches in dealing with climate change-related impacts. This can be related to coping strategies not only reflecting different degrees of exposure and severity of expected impacts, but also the two countries' specific governance approach: consolidated statehood with mature administrative systems in Germany versus South Africa as an emerging economy with limitation in terms of implementation capacity
In essence, South Africa, faced with severe expected impacts of climate change, is currently in the development phase of its climate change adaptation strategy and also relies heavily on the input of other societal actors. In Germany, climate change adaptation ranks behind questions related to mitigation; at the same time, a national climate change adaptation strategy has been finalized several years ago. More detail is provided in the following section.
South Africa
Climate change impacts are projected to have significant impacts, specifically on water resources management in South Africa (Mukheibir 2008; Midgley, Scholes et al. 2011 ). According to the 2005 Environmental Outlook for South Africa (DEAT 2005), climate change is expected to lead to significant alterations of current hydrological regimes and thus limit the capacity to adapt to further climate-related and other impacts (Mukheibir 2008) . Due to the high variability of rainfall and evaporation data it is difficult to identify clear trends, which leads to high uncertainties with regards to predictions regarding the behavior of water systems under increased climate stress (Mukheibir 2008 ). An example for these uncertainties is the divergence of rainfall predictions. IPCC projections (IPCC 2007) predict a further decrease in rainfall to be expected for the Eastern part of the country; more down-scaled models predict an overall drying trend for the South Western part of the country, while especially in summer and autumn northern and eastern parts might become wetter. There is however agreement that the overall trend, featuring higher temperatures of 1 -3 °Celsius and higher evapotranspiration, points to a net reduction in available water resources leading to negative impacts on all water users (Midgley, Chapman et al. 2007 ).
According to recent projections (Addams, Boccaletti et al. 2009 ), South Africa's economic development might be severely constrained by limited water resources due to climate change impacts in the near future. Using a lower growth perspective than that proposed by Asgi-SA 2 , water for all current uses can only be assured with a high reliability until 2010. The scenario of the 2030 Water Resources Group foresees a gap between projected demand and supply of 17 % across all sectors.
Agriculture is one of the main water users (about 62 % of overall water demand), followed by urban/municipal water uses (23 %); power generation, mining and bulk industry account for about 8 % of total water demand. With a total water demand of 13 to 14 billion m³ the totally available amount has almost been used to the maximum (Addams, Boccaletti et al. 2009 ). Water demand for household use is projected to increase significantly with larger shares of the population attaining access to water services. Industrial water demand is likely to double over the next 20 years (Addams, Boccaletti et al. 2009 ). Specifically, meeting water demand for power generation constitutes one of the rising challenges as water-intensive coal combustion remains the main source of energy in South Africa for the years to come. Agriculture will continue to constitute an important element of the South African economy, thus necessitating the development of more water-efficient irrigation methods in order to enable increasing productivity under a constraint resource base to ensure food security. The mining sector's water requirements are also expected to grow over the next 20 years. This includes water needed for production purposes as well as for diluting pollution impacts, such as acid mine drainage (Addams, Boccaletti et al. 2009 ). These aspects also point to additional stresses imposed on South Africa's water resources due to mounting pollution originating from industrial effluents, domestic and commercial sewage, acid mine drainage and agricultural runoff (DEAT 2008) . Compared to other countries globally and also in the African context, South Africa is in a particularly dire situation with regards to its 'water capital' (Emerson, D. C. Esty et al. 2010 ).
Accordingly, the overall policy-setting with regards to climate change is currently changing rapidly. The South African government has prepared a Green Paper on climate change adaptation 3 and is currently engaged in a consultatory process, leading up to a White Paper, which will then inform actual policies and follow-up legislation. In the run up to the 2011 Durban COP, the South African government has engaged in several stakeholder processes, also involving business actors, to develop a distinctly South African perspective of climate change adaptation. The lead department for climate change adaptation is the Department of Water Affairs, where a Director for Climate Change issues has been appointed. Efforts related to climate change adaptation need to be coordinated with existing legislation on water management. South African water policy is guided by the principles of integrated water resources management and thus features quite advanced provisions with regards to climate change adaptation. Nevertheless, the implementation of these policies ever since their inception has constituted a major challenge, as in many cases provisions turned out to be too demanding. Also, government departments charged with implementation struggled due to limited staff and financial capacities (Kranz, 2010) . While implementation records are slowly improving, the increasingly demanding requirements with regards to climate change adaptation are likely to put additional pressure on government departments, especially since it requires far-reaching cooperation among different portfolios.
For companies, all these factors bear a considerable level of uncertainty for companies operating in South Africa, either because of a serious threat to their resources base due to climate variability, or because of unforeseeable development in the regulatory space.
Germany
Climate change impacts are expected to become noticeable in Germany as temperature increases by 1.5 and 3.7 degrees. More heat waves are expected together with a decline in summer precipitation by about 30 % (UBA 2008). Climate change impacts are furthermore expected to vary significantly across regions. For example, specifically the northeastern regions of Germany, which are already affected by droughts, are projected to experience even less summer rainfall. Projections for other regions predict similar patterns, with less drastic effects, more attenuation and less certainty of prediction. Expected impacts in the health, agriculture, forestry, transportation and tourism sector are to a large extent related to expected challenges arising for water management, due to less or increased heavy precipitation, greater risk of floods in winter and spring, more frequent low water in summer and altered groundwater tables with possible consequences for water supply for domestic and industrial purposes (UBA 2008).
In terms of the policy environment, at the EU level, the White Book on Climate Change Adaptation, constitutes the overarching framework guiding adaptation policies at the national level in EU member states (EU 2009).
The German federal parliament adopted the National Adaptation Plan, the so-called action plan "Adaptation to Climate Change" in 2008 (UBA 2008) . This plan constitutes a strategic framework to guide all relevant actors in their concerted adaptation actions. The national adaptation strategy (NAS) adopts a comprehensive approach, ranging from the identification and communication of dangers and risks with regards to climate change adaptation, the creation of awareness to the provision of a basis for decision-making, enabling various actors to take precautions and gradually adapt to climate change impacts (Swart, Biesbroek et al. 2009 ).
According to the NAS, six principles should guide action for climate change adaptation in Germany: openness and transparency, a flexible precautionary approach, subsidiarity and proportionality, (regional and sectoral) integration, international responsibility (see below) and sustainability. While the NAS thus establishes a joint basis for action, it refrains from prescribing detailed adaptation scenarios and rather calls on individual responsibility and action of key actors. Business is identified as one of the key actors in carrying out some of the projected climate change adaptation issues. More specific actions are to be suggested by the planned National Adaptation Plan, which is to be published in due course. Overall, adaptation planning in Germany appears to be ranging between specific ideas about measures to be taken, which are quite prescriptive in a way, while at the same time leaving quite some room for interpretation by different actors. Somewhat reflecting long-term political inaction on the adaptation part, the German government somewhat reluctantly drew up the NAS. This hesitant approach is to some extent reflected by delayed issuance and implementation of the National Adaptation Plan (Swart, Biesbroek et al. 2009 ).
The Ministry for Environment is the lead department guiding national adaptation efforts. It maintains the so-called Kompass, Competence for Climate Change Adaptation, which serves as the main knowledge for adaptation-related information and research 4 . In order to collate scientific knowledge about specific challenges in different German regions, the Ministry for Education and Research has launched an encompassing research project, referred to as KLIMZUG. Climate change adaptation however also plays a role in the portfolio of the German Ministry for Economic Cooperation and Development. As part of the National Adaptation Plan, Germany also actively promotes adaptation activities in the developing world (BMU and BMZ 2011) and has issued a quite prolific funding stream, financed out of revenues generated through the German Emissions trading scheme to support climate change adaptation-related projects in those regions of the worlds where the impact is felt most.
Consequently, the overall frame for companies to become active with regards to climate change is rather well defined. Even though concrete changes to be expected are difficult to gauge, firms can rely on relatively well-developed information sources. The National Adaptation Strategy furthermore is designed to incentivize firms to become active.
Findings from Case Study Research
Findings on firm strategies in South Africa and Germany are grouped in the sub-categories for business behavior vis-à-vis climate change adaptation introduced above: coping, substantial adjustments and transformative approaches. It needs to be noted however that in many cases, a clear-cut attribution to the categories was not possible.
The findings also reflect contextual information discussed in the interviews providing insights to the discourse on business' attitude towards climate change adaptation in general. Findings were therefore derived on case study dynamics as well as the status of the debate in South Africa and Germany. Interviewees offered reflections on their own involvement with adaptation to climate change as well as the development of the policy field as a whole.
Business and Climate Change Adaptation in South Africa
Evidence for Coping Activities
Many of the activities discussed by the firms were focused on coping and for the most part rooted in conventional water management measures. First and foremost these were targeted at improving the firms' own resilience vis-à-vis climate change impacts and in most cases connected to risk limiting strategies. 5 Companies reported on activities to increase internal water use efficiency during production processes, recovery and recycling of waste water as well as securing their access rights to water sources. Nestlé cut down water usage at its Mossel Bay dairy plant in the Eastern Cape by 54 % between October 2009 and May 2010 in reaction to a severe drought, which affected town and industries alike 6 . Significant savings could be attained from the recovery and re-use of condensate from the evaporation process. In addition, several immediate water-saving measures were introduced, such as shortening automated wash time and modifying hosepipe nozzles 7 to reduce water flow. Employees were advised on water-saving measures at home. The case now serves as an industry benchmark for what is possible in terms of water use reductions. A prominent aspect with all companies was the question of uncertainty and timing of measures to be taken to adjust to potential climate variations. Firms very often advocated a rather pragmatic approach, which would only allow for measures to be taken that respond to present day risks, i.e. cope with immediate threats to operations. Firms appeared to be rather hesitant to engage in long term measures whose impact and effect would in turn also be hard to gauge. 8 9
They used this time perspective as tool to differentiate measures into 'low hanging fruit' that could safely been undertaken 'here and now' and those with a more uncertain risk perspective in the long-term.
Indications of Substantial Adjustments
While coping measures were particularly evident and high on the agenda of firms in South Africa, there was however also evidence for activities which support overall catchment management 10 , such as monitoring and information sharing as well as joint planning activities. While by and large these activities were rather nascent and only occurred in a few cases -SAB Miller's activities are a prominent case -they point to the heightened interest of firms to become engaged with activities beyond their company fence.
Other activities that lead to substantial adjustments in the face of climate change can occur in different contexts, for example along the firm's supply chain or its immediate operating environment. As an example for an interaction of a firm with communities I refer to the so-called Replenish Africa Initiative issued by Coca-Cola in 100 villages across South Africa. This project is mainly aimed at improving access to water (and sanitation) by schools and other public building and thus needs to be considered a mainly philanthropic effort by the firm, which is not necessarily affecting the company's own water management practices, it can however assist communities to better react to climate change impacts or least increase their resilience.
More integrated approaches would be Nestlé's farmer's programs, which is addressing farmer's in the firm's supply chain by providing guidance on the efficient use of natural resources including water at the farm level. In the context of this program, farmers are educated about sustainable natural resource use and adequate monitoring and reporting. Similarly, SAB Miller assists smallholder hops and barley famers in their supply chain with developing skills that enable farmers to work independently on a sustainable basis.
The development of water infrastructure, for example storage reservoirs and dams, is a common way to react to and anticipate climatic variations, which has been amply used in South Africa over the last century (Turton, Schultz et al. 2006; Matthews, Wickel et al. 2011) . Particularly mining companies have recently become involved with infrastructure development, designed to increase storage capacity and/or free-up freshwater contingents for municipal use and thus improve overall water availability under conditions of increasing water stress. Examples can be found in the platinum mining industries in the Limpopo province, as well as in the North West 8
Interview with Risk Mitigation Officer, Impala Platinum, September 25, 2011, Johannesburg. 9 Interview with Environmental Manager, Sasol, September 25, 2011, Johannesburg.
10
The terms catchment refers to a river basin and describes the entire scale of the water management unit.
province, where business actors helped to leverage financial resources for the construction of water infrastructure. Take-off agreements by the mining firms are considered a main financial incentive for securing private capital necessary to finance construction of water infrastructure. This is taking place in the context of cross-sectoral partnerships, where mining firms collaborate with national, provincial and local government on developing mutually acceptable solutions (Kranz 2010) . While such firm interventions clearly allow for substantial adjustments creating a basis for increasing resilience vis-à-vis climate change impacts, it needs to be noted that infrastructure developments need to be flanked by careful planning efforts in order to ensure the selection of the correct infrastructure option and assure long-term sustainability (Matthews, Wickel et al. 2011) .
As a consequence, firms also often become involved with extensive planning activities with regards to water infrastructure development. In the context of these activities they closely cooperate with government representatives at different levels. This broadened scope is of fundamental importance for eventually facilitating far-reaching transformation. Joint planning is necessary to move beyond the immediate interests of a firm (e.g. the extension of bulk infrastructure for improved corporate water security) and address and meet community needs and interests (e.g. additional infrastructure for small-scale water storage and reticulation). Supporting joint planning activities through providing know-how and in some cases by making technological and managerial expertise available can thus be considered a firm activity supporting substantial adjustment and/or even further transformation.
Transformation
In discussing more far-reaching and transformative activities, Sasol's engagement in a joint approach with national as well as local government as well as external partners (GIZ 11 ) to promote water conservation in the Emfuleni municipality (located in the Gauteng province) is another example. This project is designed as a direct response to imminent climate change implications and intended as a learning facility for local, national government and businesses alike.
The example of SAB Miller on the other hand demonstrates that firm-internal initiatives targeted at increasing a firms own resilience can lead to a transformation for other actors as well. The program entails the following steps:
-Development of detailed water footprint assessments for SAB Miller operations and the relevant agricultural suppliers,
-Mapping of other initiatives already underway in these basins and potential partners and donor funders, -In a second step, the company (and its partners) seeks to engage with other actors in these basins through multi-stakeholder collaboration to coordinate water conservation initiatives of various parties to ensure realization of synergies in designated basins and to develop new basin protection initiatives.
The main goal of this initiative is to "identify shared water-related risks of SAB Miller and other users of the relevant watersheds and to increase sustainability of SAB Miller's operations and supply chains by better management of these watersheds through partnerships between business, government and civil society" (SAB Miller et al., 2010) . In the context of this initiative, the firm however contributes more than just an alignment of different stakeholders' interests. It rather engages at the international level to develop an innovative method to assess firms' water impact and in a second step promotes the wide-spread application of this methodology (SAB Miller et al., 2010) . This initiative is clearly exceptional in terms of its scope and foresight and thus marks the upper end of the spectrum of possible contributions.
Nevertheless, business' engagement with public policies pertaining to climate change adaptation in a way that increases overall system's resilience is currently gaining momentum in South Africa. This type of involvement includes business' role in the river basin (or catchment) management context as well as interaction with government at different levels on the specific topic of climate change adaption.
The role of business in actual catchment management planning is still limited; although the necessity to involve water-intensive businesses is increasingly recognized. More far-reaching concepts see a role for business in more encompassing restructuring and planning efforts, for example with regards to a climate-resilient economy in the Western Cape 13 . As a start, business actors are represented in the governing board of the Breede catchment management agency 14 , one of the agriculturally most relevant catchments of the Western Cape. Interest of firms to get involved is however only slowly evolving. SAB Miller's engagement in terms of alien vegetation clearing 15 and cooperation with the Caledon municipality on water-use efficiencies stand out as leading examples. Other beverage firms are expected to follow-suit in case 'they would feel the pain' from decreasing water resources 16 .
Comparatively more intensive is the engagement of selected firms with provincial as well as national government on water and climate change related issues. Business representatives 17 were appointed as members of several advisory groups for the water minister on mitigation and
13
Interview with Director, Pegasys Consulting, September 21, 2011, Cape Town.
14 The Breede-Overberg catchment area is situated in the Western Cape Province and is one of the two catchment areas in South Africa, which has a fully established Catchment Management Agency for local stakeholder-involved management of water resources. The area is water-stressed and dominated by agriculture with serious water management challenges and risks around environmental requirements, water quality deterioration, and allocation of water for high-value agriculture for processing and export, reallocation of water to emerging black farmers.
15
The removal of alien, highly water intensive vegetation in upstream parts of rivers is expected to relieve water stress in downstream parts.
16
17
Interview with Environmental Manager, Sasol, September 25, 2011, Johannesburg.
adaptation issues. Business representatives are also involved in consultations regarding the Green and White Paper (see above) and are wary of the implications these new developments will have on their operations. The attention to these issues was specifically heightened in the run-up to COP 17 in Durban. In this setting, Eskom 18 , the country's electricity utility, together with other water-intensive businesses and in partnership with the World Economic Forum 19 sought to build-up pressure on government (Department of Water Affairs) to trigger the adoption of more adaptation-oriented water policies and to see that utility-specific water needs are considered in the development of the national water resources strategy 20 .
Eskom is a typical example for those larger firms, which are extremely well connected to policymakers and dispose of various entry ways to make their voice heard in the policy formation process 21 . It was remarkable however that this privilege was mostly used by South African multinationals. Other international players seemed to be much less interested in engaging with national government and rather pushed through their own initiatives, then often informing government in retrospect.
In terms of the forms of interaction used for engaging with climate change adaptation efforts firms mainly act individually and only in some cases through collaborative efforts with other business actors (except for arrangements in the mining sector). On the contrary however, business quite often chose to work with other stakeholders, such as NGOs, community groups and first and foremost government in order to address certain adaptation challenges. Examples are Sasol's cooperation with local municipalities as well as SAB Miller's interaction with NGOs, government and other stakeholders, which has resulted in a rather expansive partnership arrangements.
Overview of the Situation in Germany
General Comments
There is only limited documentation of activities related to climate change adaptation with German companies. Some literature is now emerging in the context of regional adaptation studies. Overall, there is considerably less activity than in the South African context and a strong 18 ESKOM constitutes a special case insofar as it is run as a public, limited liability company, which is wholly owned by the South African government. ESKOM generates about 95 % of electricity used in South Africa, and provides 45 % of the electricity directly to the end consumers, in the industrial, mining, commercial, agricultural and residential sectors. (Eskom, 2011) . Relying heavily on coal-fired power generation, Eskom is a considerable water user, with a total water intake of 327,000 ML in 2011. Similar amounts are consumed by the entire manufacturing sector and the mining sector respectively. The largest amount however, about 20 times as much, is consumed by the agricultural sector.
focus on reactive approaches or coping strategies. We find very little evidence on approaches beyond coping. Mitigation features much more prominently on the agenda of German companies. This is also the context, in which involvement with policy makers takes place, for example in the context of the initiative "2 Degrees" by German entrepreneurs. This initiative is targeted at crafting a coordinated strategy for climate change mitigation among German firms to assist governments in policy-making processes as well as to accelerate technological innovation for mitigation 22 In the following section, some typical examples for company strategies with regards to climate change adaptation will be discussed. Most significant evidence could be found in the energy/utilities sector (Stecker, Pechan et al. 2011) as well as in manufacturing.
Evidence for Coping Strategies
Initial coping strategies are quite common among companies in the utility sector. They comprise measures such as monitoring processes to gauge potential climate change impacts on operational factors, such as water availability. Overall however, companies are mostly at the stage of developing strategic approaches, based on perceptions or experience of climate change impacts 23 . In many cases companies reported they have been discussing the issue internally in order to gauge impacts and to prepare potential measures. In a few instances, these discussions have been followed-up by more concrete planning efforts. Often, these have been aligned with and added on to already existing planning and monitoring tools, such as the observation and prediction of extreme weather events. In this regard, larger firms displayed a quite advanced level of preparation, since they already keep track of the key influencing factors of their operations (Pechan, Rotter et al. 2011 ).
In terms of concrete measures assisting in actually coping with climate change impacts, firms in the utility sector have resorted to quite conventional or implicit approaches, such as improvement of forecast tools and reconsideration of infrastructure developments, such as the enlargement of water storage capacity, new strategies for cooling of thermal and nuclear power plants.
In the manufacturing sector, current activities are also mostly focused on understanding impacts deriving from either extreme weather events and or gradual climate change phenomena. Especially in the food, textiles and forest products sectors, there is a surging debate on the need to improve adaptive behavior, while only a few approaches have been implemented on the ground (Stechemesser and Günther 2011) . Firms are increasingly integrating climate change considerations in their environmental management systems.
Indication of Substantial Adjustments
Substantial adjustments, such as recorded for South Africa have not been found in the German context. In some cases, technological options and products, such as offered by BASF, however mostly for their foreign markets, offer some insight into potential contributions. These are of a mainly structural nature and include technological solutions to flooding (material solutions for enhanced flood walls), the development of stress-tolerant plants, capable of coping with extreme weather events. In some instances, product development is combined with capacitybuilding and technology transfer, for example in the case of awareness raising and 24 Also, food retailers are slowly developing measures along their supply chain to promote more considerate behavior among their suppliers, within Germany and to some extent also for supply chains abroad. Firm activities to control and influence overall resource use along their supply chain can also be regarded as measures that potentially support adjustments to climate change. In very few cases, they are however directly motivated by climate change adaptation, but rather food quality and security concerns.
In sectors, where firms are by default required to intensively cooperate with other actors, for example in the case of infrastructure planning and utilities, adaptation measures are likely to reach other actors as well. It is through this so-called adaptation mainstreaming that broadbased and substantial adjustments could be triggered (Pechan, Rotter et al. 2011) .
Transformation
Activities that would lead to the transformation of current water management approaches in view of potential climate change impacts are not very common with German companies. In some instances, utility companies have begun to communicate more intensively with water managers in the case of extreme weather events (e.g. drought in the Rhine basin) 25 . There is however only very limited engagement in policy development. Although the National Adaptation Strategy mandates the broad involvement of a broad range of stakeholders, corporate actors have only been involved to a limited extent.
Also, in the case of regional water resources management, there is little consideration of firm interests that would go beyond what is required by business as usual. Advanced considerations conceive climate change adaptation as a regional effort (Birke, Schwarz et al. 2011) . In this business constitutes an important but not the driving actor.
What Motivates these Strategies?
Case study findings indicate that South African firms show on average more activity and also a broader spectrum of activity than companies investigated in Germany. This finding is unexpected given the high level of activity of German companies around the issue of climate change mitigation as well as the fairly well-developed framework for action on climate change adaptation proposed by the German government over the past years. On the other hand the South African business community, or at least some of the eminent companies, appears to be not only active, but in some cases proactive and eventually becomes involved in the shaping of climate change adaptation policies that transcend their immediate sphere of influence and have a potential to transform current policies. What mechanisms play a role here, considering potential motivations proposed earlier in this paper? What factors are decisive in Germany, what is relevant in South Africa?
The role of regulation, its strength, but also certain regulatory gaps, is one of the first issues to be considered. The policy landscape in South Africa is currently only emerging. This leaves room for companies to become active on their own accounts. Specifically, this behavior could be motivated by the following factors.
In the first instance, the actual or perceived inability of government to address certain issues is of importance. Firms are affected by the lack of national and mostly local government to address climate change adaptation through properly implementing existing water management regulation, providing for the necessary upgrading of water management and storage infrastructure as well as for resolving potential allocation conflicts among different water users. This directly affects firms' resource base, which appears to be a strong underlying motivation, especially for those companies with an extreme dependency on water, such as mining or beverage companies. It also determines the mode of interaction; in cases where companies are first and foremost securing their short-term access to key resources, they resort to coping measures, in cases where they take on a longer term perspective, they increasingly see the need to engage with a broader range of stakeholders.
In addition, there is a certain anticipation that government will very soon seek to regulate issues around water management for climate change adaptation as well, which are in turn likely to impacts firms' access to water resources or obligations they need to fulfill in order to obtain access. The Green Paper and other documents point in this direction. Consequently, firms attempt to position themselves accordingly, present potential solutions and to shape the overall policy discourse.
The situation is considerably different in Germany, where a climate change adaptation strategy has been issued by government after prior consultation with a broad range of stakeholders. Thus, firms either already had the opportunity to present their position, or find themselves involved in a continued policy dialogue on these issues, coordinated by government. All in all they take on a rather hesitant and reactive approach to government policies, owing partly to the regulatory history in terms of environmental issues -the German government has taken quite a strong regulatory stance on mitigation issues -and partly to the somewhat reduced problem pressure vis-à-vis adaptation experienced by German companies so far (Pechan, Rotter et al. 2011) . In fact, most companies have only been exposed to potentially detrimental effects of climate change to a limited extent. As a consequence there is only limited awareness and measure are evolving as part of precautionary action towards anticipated extreme weather events, rather than under the impression of actual damages or shortcomings.
While securing access to potentially scarce resource thus does not constitute a strong driver in the German context, it needs to be noted however, that another competitive aspect, slowly emerges an important for some companies, which seek to position themselves as innovators on water-saving and related technologies that might open up competitive markets in Germany or elsewhere. In this sense firm emulate behavior detected by Eberlein and Matten (2009) with regards to climate change mitigation. It also explains the rather individualistic approach by companies, which are rather interested in securing their own competitive advantage rather than cooperating.
In addition, it needs to be considered that firms are embedded in significantly different normative contexts in South Africa and Germany. South African business is very sensitized with regards to potential impacts of climate change specifically on water resources. Especially, in the context of the international debate, brought to South Africa by the 2011 Durban Climate Change Conference, South Africa is playing an extremely prominent role. An example is the CEO Water Mandate, which is about to launch its first water-use-mapping exercise in a South African basin. Especially large South African firms with strong ties to the international business community have taken up cues and started to become active. But also, nationally and locally, climate change and water fare high on the agenda. A factor that emerged specifically strongly in interviews with mining representatives was the responsibility towards neighboring communities that would drive certain activities in the water management field. While this awareness has certainly only emerged slowly over a long period of time, it clearly manifested as one of the key components in the respective companies' incentive structure (Kranz, 2010) .
The picture again is different in Germany, where mitigation is very strongly dominating the policy discourses and topic such as emission trading schemes fare high on corporate radar screen. One could argue that companies, busy with finding their way around having to pay for emission are not yet looking at the other dimension of climate change. Their own discourses and also public opinion currently also do not prompt them to do so. It will be interesting to see how firm strategies will change once the international debate, now in part fuelled by -among others -South African companies will be taken up in Germany. The first signs of this could be detected in the interviews.
Conclusions and Outlook
Research conducted on corporate strategies with regards to climate change adaptation in South Africa and Germany shows that firms take on different strategies ranging from coping measures to more profound adjustments and in some (South African) cases also indications of contributions to systems transformation leading to a strengthening of adaptive capacity of firms and communities alike. The research also indicates that by and large South African firms are more proactive in addressing climate change adaptation as a core element of their strategies than German firms, which have so far taken on a rather reactive approach.
Proactive behavior with South African companies is in the first instance motivated by actual or projected resource constraints (in this case the dependency on access to water resources was placed in the focus of these innovations). In order to reduce their dependency on scarce resources, companies engage in efficiency measures. More far-reaching initiatives involve other stakeholders including government in order to jointly address the complex tasks around water resources management. German companies on the contrary have not yet been exposed to severe climate change impacts. In addition they operate in an environment, where climate change adaptation has not yet fared as high on political agendas as in South Africa.
Considering the governance context, which is bound to differ significantly between areas of consolidated statehood (Germany) and those of limited statehood, firms in the cases investigated respond differently to uncertain regulatory condition. While in South Africa firms are quite interested in engaging with government on finding solutions, this is not the case so far in Germany. In the latter case opportunities for firms to become involved in shaping government policies is for the most part pre-defined, and does not leave much room for own initiatives.
Perhaps, in turning the usual paradigm of the South learning from the North around, this paper demonstrates that under the current governance framework in South Africa, given the potential pressure on scarce resources, several corporate approaches have been developed that might deliver workable solutions for climate change adaptation. It might therefore be interesting to investigate these in the light of the German context and beyond and see as to which governance arrangements need to be put in place to make them happen.
